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Copper selenides have recently attracted the attention of the
thermoelectric community due to their high figure of merit at
high temperatures (ZT≈1.6 @ 1000 K [1]), and the existence
of a crystallographic phase transition at T ≈400K at which
ZT can reach values as high as 2.3 [2]. The materials have
been usually prepared by solid state reaction methods, taking
about a week to produce a singe sample. In this work we
show a reactive sputtering method that allows the production
of samples in times of some minutes, with well controlled
stoichiometry and high crystallinity.
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Two different phases can be clearly
distinguished:
•a low-Seebeck phase with Cu/Se ratio
about 1.5-2.0 and high electrical
conductivity. Samples are highly
crystalline, corresponding mainly to the
cubic b-phase of Cu2-xSe, with some
presence of the a-phase, increasing with
the Cu-content.
•a high-Seebeck phase with Cu/Se ratio
about 3-10 and low electrical
conductivity. Samples are slightly
crystalline, mainly showing the low
simmetry a-phase. In this case, metallic
copper phase is also found.






















































Cu is DC sputtered over heated glass
substrates using an Ar atmosphere in the
presence of Sellenium gas, produced by
heating Se powder on a specially designed cell,
closed by a magnetic valve. The Se pressure is
controlled by changing the frequency and
opening time of the valve.
Glass substrates are heated to temperatures
about 300 ºC. A deposition rate over 1 nm/s
can be easily achieved, with well controlled
stoichiometry.
Samples fabrication






















The low-Seebeck phase is composed of well-densified
plate-like grains with sizes about a micron, while the
high-Seebeck phase shows small grains of tenths-of-
micron size.
SEM & EDX






















































CuxSe thin films have been deposited by reactive DC magnetron sputtering
using a specially designed Ce-gas cell. Composition of the films have been
varied from CuSe to Cu30Se.
Samples with Cu/Se ratio in the order 1-3 are highly crystalline and show low
Seebeck coefficient and high electrical conductivity.
Samples with Cu/Se ratio in the order 3-10 show high Seebeck coefficient
(>200 V/K) and low electrical conductivity. A phase transition at T  160 ºC is
observed.
The high-Seebeck phase presents a clear evidence of a phase transition
at T  160 ºC, showing a decrease in S and an increase of the electrical
conductivity, whereas the samples with Cu/Se ratio of 1-3 does not
show any evidence of phase transition.
